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galaxy, were f o r m e d , a cco rd ing to t h e t eam. 
Cons ide r ing tha t t h e solar system is bel ieved 
to be abou t 4.6 bill ion years old a n d the 
Milky Way is bel ieved to have f o r m e d a b o u t 
10 billion years ago , this is old l ight i n d e e d . 
T h e search tha t r e su l t ed in discovery of 
PKS 2000-330 b e g a n 10 years ago , us ing an­
t ennas of t he D e e p Space N e t w o r k . S a m u e l 
Gulkis a n d David J a u n c e y h a d first sugges ted 
tha t the D e e p Space N e t w o r k a n t e n n a s could 
d e t e r m i n e accura te posi t ions of t h e r ad io 
sources tha t m i g h t be quasa r s . T h e y l inked 
the 26-m a n d 6 4 - m a n t e n n a s at t he D e e p 
Space Ne twork T idb inb i l l a t r ack ing stat ion in 
Austral ia . As pa r t of a l a rge r g r o u p they ac­
curate ly m e a s u r e d t h e posi t ions of a la rge 
n u m b e r of r ad io sources tha t h a d b e e n dis­
covered with t he 6 4 - m Parkes r a d i o te lescope 
in Austral ia . T h e r a d i o sources were t h e n 
m a t c h e d with objects of p h o t o g r a p h s . T h e 
s p e c t r u m of PKS 2000-330 was m e a s u r e d , us­
ing the 3.9-m Ang lo -Aus t r a l i an te lescope. 
O n the n igh t of M a r c h 2 6 - 2 6 , 1982, t he 
s p e c t r u m of PKS 2000-330 revea led emission 
lines of oxygen , h y d r o g e n , n i t r o g e n , a n d car­
b o n at a r e d shift o f 3 .78, g r e a t e r t h a n any 
r e d shift ever m e a s u r e d . — P M B 
Rain or Snow? 
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It 's easy to look o u t t he w indow a n d dec ide 
w h e t h e r it's r a in ing , snowing , o r hai l ing, 
r ight? Well, no t always—especially w h e n t he 
reg ion of in teres t isn' t direct ly ou t s ide y o u r 
window. T o h e l p d i sce rn t h e d i f ference , t h e 
Nat iona l Oceanic a n d A t m o s p h e r i c Admin i s ­
t ra t ion ( N O A A ) h a s d e v e l o p e d a laser b e a m 
device tha t d i f ferent ia tes be tween t h e prec ip i ­
ta t ion types. 
T h e laser w e a t h e r ident i f ier p r o d u c e s dif­
fe ren t signals w h e n r a i n d r o p s , snowflakes, o r 
hai ls tones pass t h r o u g h t h e laser 's b e a m , ac­
c o r d i n g to Ting- i W a n g — u n t i l recent ly a sci­
entist at N O A A ' s E n v i r o n m e n t a l Resea rch 
Labora to r ies in B o u l d e r , Colo . T h e s e signa­
t u r e signals can b e r e a d by c o m p u t e r a n d in­
t eg ra t ed in to p r e s e n t w e a t h e r ne tworks . ' I t 
can e l iminate h u m a n e r r o r o r neg l igence , 
a n d can be cost effective by cons tant ly observ­
ing a n d m o n i t o r i n g t h e wea the r , ' W a n g not­
ed . W a n g a n d his col leagues a r e d e v e l o p i n g 
several of t he laser i n s t r u m e n t s for eva lua t ion 
by N O A A ' s Na t iona l W e a t h e r Service. T h e 
first of these is s c h e d u l e d to be instal led in 
1984. 
Hydrologis t s a n d a i rp l ane pilots cou ld ben ­
efit f rom the device 's po ten t ia l appl ica t ions . 
T h e in fo rmat ion col lected by t h e laser wea th­
e r indent i f ier wou ld enab le hydrologis t s to 
m e a s u r e t he total w a t e r falling o n the g r o u n d 
over a la rge area . T h e da t a collected also 
could tell a i rp l ane pilots des t ined for small , 
u n m a n n e d a i rs t r ips wha t type of prec ip i ta­
t ion, if any, they cou ld expec t ; they could ex­
t rapo la te f rom this i n f o r m a t i o n t h e resu l t ing 
g r o u n d condi t ions a n d w h a t p r e c a u t i o n s 
shou ld be t aken for l a n d i n g . — B T R 
Search for ET 
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A new commiss ion of t he I n t e r n a t i o n a l As­
t ronomica l U n i o n ( IAU) has b e e n es tabl ished 
to formally c o o r d i n a t e efforts to sea rch for 
ex t ra te r res t r i a l life. Commiss ion 5 1 , Search 
for Ex t ra te r res t r i a l Life, was a p p r o v e d at t h e 
18th I A U G e n e r a l Assembly he ld in Greece 
this past Augus t . 
A m o n g t h e new commiss ion ' s objectives a r e 
the search for p lane t s a r o u n d o t h e r s tars ; t h e 
search for r ad io t ransmiss ions , in ten t iona l o r 
un in t en t iona l , of ex t r a t e r r e s t r i a l o r ig in ; t he 
search for biologically re levan t in ters te l lar 
molecules a n d t h e s tudy of the i r f o rma t ion 
processes; t he e x a m i n a t i o n of de tec t ion m e t h ­
ods for po ten t ia l spec t roscopic ev idence of 
biological activity; a n d t h e coo rd ina t i on of ef­
forts in all these a reas at t h e in t e rna t iona l lev­
el a n d t h e es t ab l i shment of col laborat ive p r o ­
g r a m s with o t h e r i n t e rna t i ona l scientific soci­
eties with re la ted in teres ts . 
T h e m o r e t h a n 100 m e m b e r s of t he com­
mission p lan to publ i sh a newsle t te r at r egu ­
lar intervals . T h e first major commiss ion 
m e e t i n g p robab ly will be at t h e I A U sympo­
s ium in B u d a p e s t , H u n g a r y , in t he s u m m e r 
of 1984. 
T h e es t ab l i shment of t h e new commiss ion 
will great ly s t r e n g t h e n t h e search of a s t rono ­
m e r s for life (bios) in t h e un ive r se , a cco rd ing 
to t h e newly elected commiss ion p r e s iden t , 
Michael D. Papag iann i s of Bos ton Univers i ­
ty's a s t r o n o m y d e p a r t m e n t . A new c h a p t e r 
has b e g u n for this field of a s t r o n o m y , h e 
a d d e d . T h a t new field is b ioa s t ronomy . I A U 
m e m b e r s w h o wou ld like to j o i n t he commis ­
sion shou ld call o r wri te to Papag iann i s at t h e 
D e p a r t m e n t of A s t r o n o m y , Bos ton Univers i ­
ty, Bos ton , M A 0 2 2 1 5 ( t e l e p h o n e : 6 1 7 - 3 5 3 -
2626) . 
Nation's Water 
Remains High 
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Streamflow cond i t ions t h r o u g h o u t mos t of 
t he na t ion r e m a i n e d n o r m a l to above n o r m a l 
d u r i n g Oc tobe r , t h e fifth s t ra igh t m o n t h of 
wet condi t ions across t h e c o u n t r y , a cco rd ing 
to a m o n t h - e n d check of wa te r r e sources con­
di t ions by t he U.S . Geological Survey . USGS 
hydrologis ts said tha t 8 6 % of t h e 188 key in­
d e x gag ing s tat ions across t h e c o u n t r y r e p o r t ­
ed n o r m a l to well-above n o r m a l flows d u r i n g 
Oc tober , with 10 s ta t ions in t h e West a n d 
Midwest r e p o r t i n g r e c o r d h ighs for t h e 
m o n t h . 
As a g e n e r a l ind ica t ion of t h e na t ion ' s wa­
ter r e sources cond i t ions , c o m b i n e d flow of 
t h e na t ion ' s "Big Five" r ivers—Mississippi , St. 
Lawrence , Co lumbia , Missour i , a n d O h i o — 
A b o v e n o r m o l In n o r m a l r a n g e B e l o w n o r m a l 
(within the highest 25 percent (within the lowest 25 percent 
of record for this month) of record for this month) 
ave r aged 508 billion gal lons a day (bgd) d u r ­
ing t he m o n t h , 7% above n o r m a l . Ind iv idua l ­
ly, only t he O h i o River was r u n n i n g below 
n o r m a l for this t ime of year , a v e r a g i n g a b o u t 
17 bgd , 2 7 % below n o r m a l . 
T h e Big Five r ivers , which t o g e t h e r d r a i n 
m o r e t h a n o n e hal f of t h e c o n t e r m i n o u s 
Un i t ed States , p r o v i d e U S G S hydro log is t s 
with a quick, useful check o n t h e s ta tus of t h e 
na t ion ' s wa te r r e sou rces . 
T w o of t h e five key i n d e x gag ing s ta t ions 
in Iowa set n e w r e c o r d h i g h ave rages d u r i n g 
Oc tobe r . Flow of t h e Des Moines River at 
For t D o d g e , Iowa, for e x a m p l e , a v e r a g e d 2.8 
bgd , m o r e t h a n 12 t imes t h e n o r m a l flow for 
this t ime of year , a n d t h e h ighes t O c t o b e r av­
e r age flow in 51 years of r e c o r d . 
O n t h e nega t ive side, small sca t te red pock­
ets of low flow w e r e r e p o r t e d in several 
states, i nc lud ing Maine , N e w York , Kansas , 
a n d Louis iana . S t reamflow cond i t ions in N e w 
York w e r e especially var ied . I n u p s t a t e N e w 
York, flow of t h e West B r a n c h Oswega tch ie 
River n e a r Harr isvi l le , N.Y. , a v e r a g e d 310 
mill ion gal lons a day (mgd) , 114% above n o r ­
mal . I n cen t ra l N e w York , howeve r , flow of 
t he S u s q u e h a n n a River at Conk l in , N.Y. , av­
e r a g e d only 140 m g d , 7 7 % below n o r m a l , 
a n d t he second lowest O c t o b e r a v e r a g e in 71 
years of r e c o r d . 
W o r k i n g in c o o p e r a t i o n with federa l , s tate , 
a n d local agencies , t h e U S G S regu la r ly m o n i ­
tors t he quan t i ty a n d qual i ty of t h e na t ion ' s 
surface- a n d g r o u n d w a t e r r e sou rces at m o r e 
t h a n 43 ,000 sites across t h e c o u n t r y . 
D u r i n g Oc tobe r , ind iv idua l flows of t h e Big 
Five a v e r a g e d : Mississippi River n e a r Vicks-
b u r g , Miss., 211 b g d , 12% above n o r m a l , b u t 
2 3 % below tha t of S e p t e m b e r ; St. L a w r e n c e 
River n e a r Massena , N.Y. , 172 b g d , 5 % above 
n o r m a l , b u t 2 % below last m o n t h ; C o l u m b i a 
River at T h e Dalles, O r e . , 5 % above n o r m a l , 
b u t 2 1 % below last m o n t h ; Missour i River at 
H e r m a n n , Mo. , 47 bgd , 2 1 % above n o r m a l , 
b u t 3 3 % below S e p t e m b e r ; a n d t h e O h i o Riv­
e r at Louisville, Ky., 17 b g d , 2 7 % below n o r ­
mal a n d 2 2 % below last m o n t h ' s flow. ( M a p 
cour tesy of t h e U.S . Geological Survey.) 
Rooks 
Scanning Electron 
Microscopy and X-Ray 
Microanalysis 
J . I. Golds te in , D. E. N e w b u r y , P. Echl in , 
D. C. Joy , C. Fiori , a n d E. Lifshin, P l e n u m , 
New York, xii + 6 7 3 p p . , 1981 , $29 .50 . 
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Reviewed by Arden L. Albee 
T h i s o u t s t a n d i n g v o l u m e has m a n a g e d t h e 
near ly impossible task of c o m b i n i n g t h e ex­
pert ise of all six a u t h o r s in a lucid a n d h o m o ­
geneous style of wr i t ing . Subt i t led 'A T e x t for 
Biologists, Mater ia l Scientists a n d Geologists , ' 
t he book has evolved f rom a sho r t cou r se 
t a u g h t each s u m m e r a t L e h i g h Univers i ty . 
T h e book p rov ides a basic k n o w l e d g e of (1) 
the e lec t ron optics for these i n s t r u m e n t s a n d 
thei r cont ro ls , (2) t h e character is t ics of t h e 
e lect ron b e a m - s a m p l e in te rac t ions , (3) i m a g e 
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fo rmat ion a n d in t e rp re t a t i on , (4) X ray spec­
t rome t ry a n d quant i ta t ive X ray microanalysis 
with sepa ra t e deta i led sect ions o n wave leng th 
dispersive a n d e n e r g y d ispers ive t echn iques , 
a n d (5) spec imen p r e p a r a t i o n , especially for 
biological mater ia ls . 
All of these topics a r e p r e s e n t e d in detai l 
(note t he l eng th of t h e book) with emphas i s 
bo th o n f u n d a m e n t a l concep t s a n d o n pract i ­
cal a n d i n s t rumen ta l aspects of t h e tech­
niques . O n e of the mos t useful aspects is t h e 
similarity to a good review art icle: T h e r e a r e 
extensive re fe rences with e x p e r t c o m p a r i s o n 
a n d evaluat ion of compet i t ive t echn iques a n d 
ideas. E r r o r s a r e discussed t h r o u g h o u t t he 
book a n d no t re lega ted to a s epa ra t e section. 
I f ound the i r discussion of quant i ta t ive analy­
sis by m e a n s of ene rgy dispers ive t echn iques 
par t icular ly useful a n d ba lanced in its p resen­
tat ion. 
T h e final c h a p t e r consists of a b o u t 10 case 
histories i l lustrat ing var ious appl ica t ions a n d 
techniques . A useful add i t ion would be an il-
AT,H 
Schubert Edits 
JGR-Red 
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'As ed i to r , my majo r 
c o n c e r n will be to ma in ­
tain a n d s t r e n g t h e n t h e 
Journal of Geophysical Re­
search's posi t ion as t h e 
p r e e m i n e n t j o u r n a l in 
solid e a r t h a n d solid 
p lane t geophysics , ' as­
se r ted G e r a l d Schuber t , 
t h e new ed i to r of t h e 
r e d section of J G R . 'I 
will e n d e a v o r to e n s u r e 
tha t all major subject a r eas cove red by J G R -
Red a r e adequa te ly r e p r e s e n t e d a m o n g the 
pub l i shed pape r s . ' S c h u b e r t , p ro fesso r of 
geophysics a n d p l ane ta ry physics at t h e Uni ­
versity of Cal i fornia , Los Ange les , officially 
begins his 4-year t e r m as ed i t o r o n D e c e m b e r 
1, a l t h o u g h h e has b e e n rece iv ing m a n u ­
scripts since O c t o b e r 1. 
T h e new ed i to r b r ings to J G R e n t h u s i a s m 
a n d ded ica t ion . 'I will t ry to m a k e it t h e type 
of j o u r n a l tha t the r e a d e r s w a n t it to be in 
t e r m s of b o t h r ap id publ ica t ion t ime a n d 
publ ica t ion of the best p a p e r s . ' H e expec ts to 
c o n t i n u e t h e t rad i t ions t h a t his p redecesso r , 
T h o m a s J . A h r e n s , has es tabl ished. I n par t ic ­
u lar , S c h u b e r t wants to c o n t i n u e pub l i sh ing 
special issues tha t focus o n specific r e sea r ch 
topics. H e welcomes sugges t ions for such is­
sues f rom t h e r e sea rch c o m m u n i t y . 
S c h u b e r t is o n sabbatical as a visiting p r o ­
fessor in t h e geology d e p a r t m e n t at T h e H e ­
b rew Univers i ty of J e r u s a l e m in Is rael un t i l 
J u n e 1983. Bo th p e r s o n a l a n d profess ional 
r easons b e c k o n e d h i m to t h e Midd le East: H e 
wants to l ea rn m o r e a b o u t t h e c o u n t r y a n d its 
p e o p l e a n d h e wants to b r o a d e n t h e d i rec­
t ions of his r e sea rch , which presen t ly sweep 
across p l ane ta ry a n d solar system physics a n d 
geophysical fluid dynamics . His major r e ­
search a reas have i nc luded t h e electrical a n d 
lustrat ion of a m o d e r n mu l t i - e l emen t analysis 
( including F a n d CI) for a c o m p l e x silicate 
such as h o r n b l e n d e . S t u d e n t s would find use­
ful a detai led w o r k e d e x a m p l e of a full ZAF 
correct ion a n d a m o r e - e x t e n d e d section o n 
p r e p a r a t i o n t echn iques for pol i shed sections 
of ceramics a n d geologic mater ia l s . C u r r e n t l y , 
when every i n s t r u m e n t comes with an at­
tached c o m p u t e r , t h e v o l u m e is s o m e w h a t 
light on a u t o m a t i o n . Case his tor ies cou ld il­
lust ra te appl ica t ions such as po in t c o u n t i n g o r 
shape analysis, which d e m o n s t r a t e t he p o w e r 
of compu te r - con t ro l l ed in te rac t ions be tween 
analytical resul ts a n d i n s t r u m e n t p a r a m e t e r s 
such as b e a m o r s tage posi t ion. 
Scanning e lec t ron p h o t o g r a p h s a n d X ray 
microanalyses a r e now used in a wide variety 
of fields, a n d I s t rongly r e c o m m e n d this vol­
u m e as a single c o m p r e h e n s i v e r e f e r ence for 
the professionals w h o use t h e m . 
Arden L. Albee is professor of geology, Califor­
nia Institute of Technology, Pasadena, Calif. 
magne t i c p r o p e r t i e s of t h e m o o n ; t h e d y n a m ­
ics, c irculat ion, a n d s t r u c t u r e of t h e V e n u s at­
m o s p h e r e ; hea t t r ans fe r , t e m p e r a t u r e , a n d 
flow in t he ea r th ' s i n t e r io r a n d in g e o t h e r m a l 
systems; a n d m a n t l e convec t ion a n d t h e the r ­
mal histories of t h e e a r t h a n d p lane t s . 
'I want to get closer to t h e field of s t ruc tu r ­
al geology a n d genera l ly to t h e p r o b l e m s of 
d e f o r m a t i o n a n d h e a t flow in t he very n e a r 
surface reg ions of t h e e a r t h , in t h e ea r th ' s 
crust , a n d in t h e l i t hosphe re , ' h e exp l a ined . 
' T h e s e days , I 'm in t e re s t ed in t h e processes 
of rif t ing, for e x a m p l e . Is rae l is located r igh t 
at t he D e a d Sea rift ( t r ans fo rm) . I t 's a g o o d 
place to be if y o u ' r e i n t e re s t ed in r if t ing. ' 
H e b e c a m e in t e re s t ed in r i f t ing t h r o u g h his 
s tudies of m a n t l e dynamics . ' O u r a t t e m p t s to 
u n d e r s t a n d pla te tectonics o n e a r t h p r o v i d e a 
g rea t s t imulus for s t udy ing r i f t ing because it 
is t he process tha t is r e spons ib le for t h e 
b r e a k u p of con t inen t s a n d for t h e ini t iat ion 
of con t inen ta l drif t , ' h e said. 'I a m in te res t ed 
in t he e a r t h a n d t h e way t h e pla tes m o v e a n d 
what dr ives t h e m . It 's i m p o r t a n t to u n d e r ­
s tand r if t ing f rom this p o i n t of view.' His in­
terests in t h e o t h e r p lane t s a n d invo lvemen t 
as an in terd isc ip l inary scientist for t h e Pio­
nee r V e n u s m u l t i p r o b e a n d o rb i t e r h e l p to 
Focus his a t t en t ion o n r i f t ing because , as h e 
notes , ' the da t a f rom n u m e r o u s spacecraf t 
missions show tha t r i f t ing is a n i m p o r t a n t 
process o n o t h e r p lane t s as well as t h e e a r t h , 
a l t hough it has n o t a p p a r e n t l y ini t ia ted p la te 
mot ions a n y w h e r e b u t o n e a r t h . ' 
Whi le h e is in Israel , S c h u b e r t will ma in t a in 
t h e s t a n d a r d edi tor ia l activities, a n d will be 
assisted by the associate ed i to r s , by T a n y a 
H a r t e r at U C L A ( the new edi tor ' s assistant) , 
a n d t h r o u g h t e l e p h o n e a n d mail c o m m u n i c a ­
t ion. William M. Kaula , p ro fesso r in t h e e a r t h 
a n d space sciences d e p a r t m e n t at U C L A , has 
been a p p o i n t e d d e p u t y ed i t o r (Eos, O c t o b e r 
12, 1982, p . 812) a n d will h a n d l e s i tua t ions 
r e q u i r i n g i m m e d i a t e a t t en t ion d u r i n g Schu­
ber t ' s sabbatical. 
N o s t r ange r to t h e A G U edi tor ia l p rocess , 
Schuber t ' s p rev ious edi tor ia l responsibi l i t ies 
inc lude associate ed i to r sh ips b o t h for J G R 
a n d for Geophysical Research Letters. H e also 
has b e e n a m e m b e r of t h e edi tor ia l commi t ­
tee for t he Annual Reviews of Earth and Plane­
tary Sciences. 
His ded ica t ion to h a r d w o r k sh ines clearly 
t h r o u g h his academic r e c o r d : H e was a w a r d ­
ed Bache lo r of E n g i n e e r i n g Physics a n d Mas­
te r of Ae ronau t i ca l E n g i n e e r i n g d e g r e e s 
f rom Corne l l Univers i ty in 1 9 6 1 ; 3 years la ter 
h e received a P h . D . in A e r o n a u t i c a l Sciences 
f rom t h e Univers i ty of Cal i fornia , Berke ley . 
Whi le se rv ing as a l i eu t enan t in t h e U.S . 
Navy f rom 1961 to 1965, h e t a u g h t nuc l ea r 
reac to r physics, hea t t r ans fe r , a n d fluid m e ­
chanics at t h e U.S . Naval N u c l e a r P o w e r 
School . H e was t h e n a w a r d e d a pos tdoc to ra l 
fel lowship to visit t h e D e p a r t m e n t of A p p l i e d 
Mathemat i c s a n d T h e o r e t i c a l Physics at t h e 
Universi ty of C a m b r i d g e . 
In 1966, h e j o i n e d U C L A ' s p l ane t a ry a n d 
space science d e p a r t m e n t as a n assistant p r o ­
fessor. H e received several p r o m o t i o n s wi thin 
t he d e p a r t m e n t unt i l , in 1974, h e b e c a m e a 
professor of p l ane t a ry physics. T h e J a m e s B . 
Mace lwane A w a r d of A G U , which h e r e ­
ceived in 1975, is b u t o n e of t h e m a n y a w a r d s 
bes towed u p o n h i m . 
S c h u b e r t will no t have too m a n y o p p o r t u n i ­
ties to visit t h e U n i t e d States in t h e n e x t 6 
m o n t h s , b u t h e will be at t h e A G U Fall Meet­
ing in San Francisco in D e c e m b e r a n d is a n x ­
ious to talk with a n y o n e a b o u t a n y t h i n g con­
c e r n i n g J G R . — B T R 
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